Cyclic tensile strain upon human mesenchymal stem cells in 2D and 3D culture differentially influences CCNL2, WDR61 and BAHCC1 gene expression levels.
It has been shown that tensile strain can alter cell behaviour. Evidence exists to confirm that human mesenchymal stem cells can be encouraged to differentiate in response to tensile loading forces. We have investigated the short-term effects of cyclic tensile strain (3%, 1 Hz) on gene expression in primary human mesenchymal stem cells in monolayer and whilst encapsulated in a self-assembled peptide hydrogel. The main aims of the project were to gain the following novel information: (1) to determine if the genes CCNL2, WDR61 and BAHCC1 are potentially important mechanosensitive genes in monolayer, (2) to determine if these genes showed the same differential expression in a 3D environment (either tethered to RGD or simply encapsulated within a hydrogel (with RGE motif)) and (3) to determine whether the mesenchymal stem cells would survive within the hydrogels over several days whilst enduring dynamic culture. In the monolayer system, real-time PCR confirmed CCNL2 was significantly downregulated after 1 h strain and 2 h latency (post strain). BAHCC1 was significantly downregulated after 1 h strain (both 2 h and 24 h latency). WDR61 followed the same trend in 2D culture. After 24 h strain and 2 h latency, BAHCC1 was significantly upregulated. We found that both types of peptide hydrogel supported viable mesenchymal stem cells over 48 h. Results of the 3D dynamic culture did not correspond with those of the 2D dynamic culture, where the BAHCC1 gene was not expressed in the 3D experiments. The disparity in the differential gene expression observed between the 2D and 3D culture systems may partly be a result of the different cellular environments in each. It is likely that cells cultured within an intricate 3D architecture respond to mechanical cues in a different and more complex manner than do cells in 2D monolayer, as is illustrated by our gene expression data.